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1^ m s t^2SRsslP£M'005JULl 






[0001] :^^mit. mmmm±(D^m^m^jLnM^^umm^mA4:tiy^t^':f'7 



[0002] #fF:StjDtl:#M¥9-180662 

[0003] ##fF:S:fi^l :E.E.B.CampbeU, R.Tellgmann, N.Krawez, and I.V.Hertel, 

J.Phys.Chem SoUds Vol 58, No.ll, pp.1763-1769, 1997 
[0004] ##fP:S:m2::/^XV-;^iil-^^^^ ^75^118-^ 1999<^8^p. 927-933r 

[0005] ti^yy—'^i^\-t^':^y—y^>b\yc^hMc ti:}^<DM 

60 70 76 78 82 84 



[0006] (-r^^aA;^^oi^^:77-ix>'Si3t^^) 

12112 (a) , (b) ^M(D\^^'7y—u>'mtBm(Dmmmxh^o mizu) k 
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if(Dm^i^m^vxm^^nmir^:iti^x<o^ 12112 (a) ^c:jov^-c. A^te'xm-rr 

[0007] iyy—i^:^y9^-^:^^<D\H'^yy—u>M^^M.) 

. M^'^i^-:f2i2\z.xy)m\o~*psi(DM^m^w%\^x\^^o :/7x-^^^gm}^, 

M^^#AW215^d^b«^$tvTVNSo m^m:^—^ly21AX^±^^fz.rJ\^m 

mMm\^x<>xT/vm^m-<:ti^tn'f'fi'^hfi:^^y:^-^ii^^^'r^. 

[0008] ^^bfc>^7X'v«ma=i-r/w2i3i;i j;t)Ji^fiK$ti.fcJ^-a# (B= 2-~7kG) \Z.f^ 

ffi:^— ^V218^. S#||Ri^219^^^b«^$tl.TV^^o 7^— :/ 

:^2l8;0^e)#ilbfcC JXif(D77— i^>^:9'^^^7XVaffiici!Stiri-§d:. ig^^Bfu 

60 

60 60 

Na — ♦ Na + e~ 
C + e" ^ C " 

60 60 
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[0009] i^:t>'mA:if^<DfH^-7'7—\^^^mMmm) 

[0010] iai3(a) . (b) {i. '^^(0'^^>^X:)jm^m\^fz.^^yy--vi^l^^':^u±:^<D 

[0011] 11113 (a) \Z.7TiirU^(D^:t^^^X:}jWiX\t.. — A234lc-^*tt^#m^ 

fcU. mifc®mfc«9<7)-r:r^^&^^ffi<-rS<^d5ffl|l-efcSo =g§oT. 11113(b) 
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[0012] *fc. 11113 (b) iz^-r^oi^, '^:t>^}f-j>.-dmm'r^fzii>K^ mm^235{zm 

[0013] (><;^>-lf— A<D^i!c5rE5ihLfctigJt5<^^:^i^^A^g) 
[0014] (:7^— i^>'>^7X'^;fe-^(Dl^'^:77— i^^-^atS©) 

60 

^glgoi^yi^d?— :S:^3i(;i-t-;5^ WT;^«iE;65j£i.-f bt.— ifcUTV >/j:v >^c«>(c, tJg^ 
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[0015] m^\mtdif-^i-ifj:< . nmmm^ S &=}t\.Xff^^y7—u>^m^ir:6tcibia^ 

[0017] ^mm (1) z^7^-^±^^mzx^. (i^fj:<thi^Myt>&xj^m^^M:^:^ 

[0018] :^mm (2) fi. Mia^WT^«ffi<D®tt-i5. mm^SE?^-{:^:y(Dm±tRM(Dm^ 

[0019] (3) fi. ttfiSii^^±tc±i5«bfcBtria$ti|sfj^ic^lE::/9X-x'^mt>r« 

t&IS^^g (2) M:t>^X:^mX'h^o 

[0020] (4) mmmmMU±\zmmmm^mmir^(Dtmmiz. mmmm^ 
[0021] ^mm (5) fi. suiaii^^±tcHufs*t)|sfM^ii^'r'5xsi:, mmmm^K 

-l':^:^^i^A-rSwi:^#m^i-S«tflB^P>a (l) JUt-Wim^m (2) <Z)-r;*->'^;^fe 
[0022] (6) fi. w^d^b^i-SWJjsf J^lii-r^r^traAi-Si^Jcit) . f^^yy— 
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[0023] T^mm (7) fi. mim)}Um^^/^^—7!)K 10eV^±.500eV&.T(Dii^mX-h^:Lt%: 
[0024] (8) Htf|BADjS:i^^>'^=¥-;6S, 20eViKjl±500eV|^ATcDf&ffl-efc6;i^^ 

[0025] sic^K (9) mminmiiK ^mex^cDi^m^. ^^m, 

x^^z.h^mmi^^^umn (1) ibmmu^^ (5) (d\ ^-ffK^-h^x^^WLM^i^^ 

[0026] (10) «^ MIBAOji^i;^/^:^— O. 5eV^±500eVij;T<^^H-C*>§r 

[0027] (11) fi. StflBaA'1':^:/0-Y:^:^«i^^S;dU k/ cai^J.±.Xlh^^h^ 

mwt-t^wm^n (D Tdi^ttfiE^ig do) <D-r:t^^A;^i^T'feSo 

[0028] (12) J*. Sft|E±i«S*R>6^5>8l^bTMIB>^7X-7«t'lj:i/yyK«^^iEe 

LT. Htfiai/yyK«^te:^*n-r^mjEt;iJ;«97'7X-vm^^$!ltabTttflB^A-l':*- 
:^traA-t-S^^^#^^i--5itflEli&?g (l) :?!>igMIBIgM (l l) M'^-^^y<)5^X 

[0029] (13) ti. MSBli5»^^iMIBiJ^y5/Km^^<Z)8gg|;65, lmmiEJt._h50mm£>l 

T(^^ia(OSg^X-fe^^^Sri^^^i-SMIS^5g (12) <D^:^->'?iA;^jfeT'fc5o 

[0030] (14) t5iSii«^^N'iL^H4^{-5^#Jbfcm^<z)^»>^v-hi:b. ta 

iiA-r'5ci:^#iii:i--&MgBM5^ (1) TaMMiB^B^ (13) <^-i';2j >^A;^tfeT'S)o 

o 

[0031] (15) Ji. ?^*P#^lCj;«9MIE*i^&te^?^*flbT. tiIiBi^'l':*-:/^i^A 

i-5ci^^ij#m^-t-SHuiBigpj (8) nmmmmm (14) <^-r:^^?^A:^&T*fc5o 

[0032] (16) it. M^S§.^t. mwdM^^^[f^X<i^ti:<ti>^A^:tl^RXft;ti^^ 
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[0033] :^mm (17) M^^^t. mmM^m^m^'<^{>^j:<thf^A^:t^^Rxj^mm^ 

[0034] :^^m (18) mmmm^m^. ^^i^^TXi^muFm^^hta^mm^x-i^^b 

[0035] ^mm (19) fi. ^/]^h=^>^Tx\^mmFim^h^j:^mmmm^^u mmmm 

^titimmm (16) xnmmmm a?) (D^:t>mAmm-^h^o 
[0036] (20) fi. ^mmm^f)^mm^(D^mmti^xmmmmmm^^n^ 

[0037] sici^eg (21) mmmmmL^f^m'r^^n^^^m^ti:Lt%:wmtir^m^ 
mm a9)x\^mmmm (20) ocD-i-^^^^j^A^m-efeSo 

[0038] 1. i^A-r::^^-&TJ«iiA-i';r>^^S*i-att<^#«^^^^tp:/7X'r;Sra^icJ;«9 
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4. ^^y^—u:y'^^y'uyy--uW^t^(Dy7—^>m^^^X<^^'C^^<DX- 
K , '(Soi^/vd?— -tfi^^ffiO'l':^ ViiA^^T^ wi: ^^-^mxh^^ 

9. :^c^K<D:9■*']7'l^--^;&^b^.cSJt»^^R^fflv^fc-^':^:/^^A;^fe^;l<J:^^{^^ 

tT5^^;eiSBrtgl-^<Ct).'Y:^>gEA^^2^<DJ|X^^[R]±-t?t^o 

10. ^ti:|§|g<7))gi^^B!av^;j^xi^^iav^}fc^:^i^^iA^E(-J;*v(^, aA^:t>'i^ 

[0039] (a) . (b) it. ^fi'etis ^mm<D-(:t>mAmm<Dm-Mci^m. mr.Mci^m 
[ia2](a). (.h)it. ^th^ti. :^^m(D^^-^^Amm:(Dm^Mi^m. ^mMd^M 

[03] (a) . (b) fi. :^^m<D^:t^^^X:}J^^m\^fz.P^^y'7—\^l^^^Zfn-^P^<D 

[1214] (a) . (b) :^^m(r>y(:^:y^Kl3m:m\ ^fc\fs^:7y—i^>^^-:^^±:^(D 
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[135] (a), (b). ic)i^.^mmM:t>mAmmi^^^^vyh^mM(Dmm<Dm.mm 
[ia6](a). (b). (c)n.^^m<D^:t:^&j<mmi^m^^^\m^<Dmm(Dm.mmx- 

[1219] (a). (b){*. :^^mM:t^^fkAmmi^isi'^^nu^mm^^t}^m^^t: 

60 

[lilii]Nai^^c oJix^oiiA^^/^^— ^fe^tt^^i-m-efeSo 

60 

[012] (a), iwii. uM(Dif^^y7-i^>m^mm(Dmmmxh^o 

[mis] (a) . (b) fi. mM<D4:t>'^A:^^^m^^fc[H^'7y—'i^>m^-:fvi±:^(D 

[0040] 1. 21. 41, 61> 141 M^'f-^^^^— 

2. 22. 42. 62. 142 M^^^^-:^ 

3. 23. 43. 47. 48. 63. 143 mi^^-T/W 

4. 24. 144 r/V:fj})^m^^:^—^^^ 

5. 25. 145 TMV^mM^M^A^ 

6. 26. 146 ;J>5/h:7'l/— h 

7. 27. 67. 147. 161 y^X-x'^jE 

8. 54. 149 y'7—U>^M:t—-:f> 

9. 55. 150 77— w:^ll^#AW 

10. 28. 56. 68. 165. 166. 169 
11.29.57.69. 153 ^W.^ 
12. 30. 58. 70. 154 ^MT;^«i£B3APffl 
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148 jii^^Sv^;^xA 

150 

152. 162 ^>'Wh=i>'^T 

155 ^—WVUzf 

156 U—}^U-y^'^^l^y<^ 

163 zfy::<'^mMm^ 

164 MqU 

167 m^FiWi 

168 m^itii 

44 -r^^ajg^ft^ 

45.64 ;{f>^^Alf 
46.65 

49 PMHT>y^^ 

50 :/^X-^ 

52 m^mLmummmm 

53. 101. 111. 121. 125 T'^X-^JS 

71 i/y^yKSI^ 

72 ^v^yh^m&mMmmM 

102. 112 
103 

104. 114. 122. 126. 127. 132. 133. 134. 135 

i.uo. XJ.O. x2o. J.^O. •^miK 

106. 116. 124. 130. 131 ^^^TP^ttffiRlAPffiSM 

107. 117 'm—<D^^)yYnm 

118 w,^(n>^^yyYnM 

119 ^y5'K«i£^;UDffi«M 
113 rfe^i^^- 
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171.181 mm&^^^'^u 

172. 182 

173. 183 ITOWM 

174. 184 mm^mm 

175. 185 mmu^ 

176. 186 ?^*P^S 

177. 187 y<-{T::^m&'^Mmws^ 

81.91 IT'^X-x'^iK 

82 77— w:/SM#AW 

83.92 

84.93 y<^T:^m^Wi}n^W^ 
85.94.231 lE^:t> 

86.95.236 yy—Ul^S^^ 
87.96.232 

88.97.237 f^-a^^— l^^^t^"^ 

201.211 X^^-^W^— 

202.212 ^^jK:^:?" 

203 mm.'fMmmm 

204 T/i^;(7i;^M^^#A^m 

205.206.233 ;!)P3im® 

207.234 ^>t:^\f—J>. 

208.220.235 

209 ii^M 

213 

214 T/^;<;j;:&Jl#l|:^— 

215 T/l-:bV^mM^^A^ 

216 Ji^yhT'W— h 

217 T'^X-vJft 
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218 :77— 

219 ##11^ 

221 y<^r:^'m&^Mm 
231 lE4:tl^ 
232 

233 MMMM 

234 -t'::^>'fcr— A 
235 

[0041] }^r.^mm<Dmi!^mmi^^^^xum'r^o 

[0042] (-r^^Vi^A;^!*) 

[i^b. MIB*i^S*S{^R]APbfc/MT;^«ffi(cj;»9BulSiiA-i':^^f^::&n)S:^^/i' 

*K(;ir^;6^oTi!il*i-'5S^^Aia5^gaeb.*i^^_htc;H-^j^<^±ia^tT5<^t 

2. *t^J^<^ii^^@^#;t:rc;*c^BJ<^-r:^>-iiA^g(-5Si^^aiX7^7'i^^E 
Mb. 1^— i|fiit)T^VN#3|sfJ^Oii5K^-<;r^^aASr^a(c|ft9igb. 
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[0044] 1213 (a) . (b) ^mmM:t>'^A:^^^m\^^fc^^yy—i^>^^-:fti±:;x.iz 

[0045] 133 (a) {cm ^T. ^^X-^g^Sl «T/W;;(7y^m:6^^>'^SiE>t':^:/85^«^^87;6*f> 
[0046] E)3 (b) ^^:*5V^-C. ii^S^83(C^U. 377— ^i^5>^86<^t!tM^:/7X-^gfE81<D 



3|sfJ^(Dgg$^|B](^]t^6<j*&-{c-i';^:^^?^A-r§^^;S5Br|gX'fe«9. 
[0048] 124 (a) . (b) fi. :*:^ig(D-r:^i^S£A;fe-&t:ffi V ^fcrt-^^^— v-^^fe^i/n-fex^l^: 
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[0049] 04 (a) Ij:*5V ^T. •^'7:^-^U9U'iT/l^:fy])-^m^^h^J:^jE4:t>94tM^967:>^h 

j^i--5;i^jds-e#So mm^^92±ia^. ^'7—i^>'^^957f)^h^j:^mm7!>mm^ti 

[0050] El4(b) iCioVNT. mm^92iZit. y<^T^mmWimmmM93{ZX'0^(DyUT 

t^-{:t>7!)^^A^ti^j:^^tK unm^-^^m^^m^"^. um^<Dmm(D?^\^yfm, 

[0052] i^ct^^^^^m) 

[0053] m-Mi^m 

mi (a) :^mM(D^:t>f^AmM<Dm-Mi^miz.'0h^mmmxh^o 

[0054] K^^-y:/^^— 1^^ . X^JiK^^:/2(Cj;9^10"''Pa(D*^^{C^^^L-CV T/W 
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[0055] i<^M9(;i«<^=i>r/i^3^iBeLT. ±^l.tc-:^7:^-^K^-'mmi 

B=2-7kG) ^i^m^^^o :f'7^'^^m0.ir^4:t^^tm'^i-imm:fjm^W.^ir 

[0056] *iSS^lOtc(i, y^^r:^mS.mmWMl2i,zX^M(Dy^4T:^m&^WMLrX 

60 

[0058] ;(jP3t3i^y^:^f — ;dS20eVj^T-CfcS^. Na;^^:/^— v^^^T)^— cfi {l^^^ij 

;!JP5S^^/V=^— ;5S500eV^^-^_h-efc5^. Na;65^^'f--5-^-C^ ^^_^^^_c?^S 
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[0060] mr.Mci^m 

;65^^-r§„ ^^!KLfc:7"7X-r mi^=^'f /^23(C^«9?i^^^tvfci^— (B= 2— 7 
kG) {Cf&oT*^^-^^'^^— 21rt<^$lli;^tR]{cKCi^iC)btl/> :^^yh:/l/— h26;6*b 

[0062] 21 \ZMm\AzM^W&Z%\Z.U^ x^^T^«iESl^)PffimM30(C 

28{::Si*P$tv^c^MT;^®£l-«tt);(JDji^^>'^^— ^-^;tejtt.ii^^28±ic^ 

[0063] ^J?)ii^^*g_hlC77— ;^^eg<7>-r:^>-aAige^M 
[0064] 

[0065] K^^-y:^^^— 4 1 i::/7X-r ^fiK^46}*. 3iiML^c*^W^T?fc9 . ^^33^:^>^4 
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nm^^f^^i. 48(7>ja^-ef*5tv nm^^^^^i. ^^(o 

[0066] PMHT:/7^-:^49^*. ^^(D=i-t'/V3iW^>-hO^;fatr^X.Ti^ j^^SS;^ (13. 56 
MHz. MAX2kW) Sr^i^i-5t>(DT% #3^/^aiW^:/h^(;:{tJ;r);k:#/^^|?.^;6S 

[0067] i^^Lfc:/7X-^50f*ma=i-r/V'43(^J;9?fM$nfc^— l^#(B=2— 7kG) 

^-r^^y^— 4ll^^c@amLfc*i^S^R56^CInJ;0*oT^^^^^:/^X•^^K53i:;'^5o:^^ 
X-x'^53(Z>i^4'lj:. ^^-rT>^«M52{j:J;«9^^-rT;5^«ff^Si;(JDUfci5^y5/K«^5i^ 

[0068] 

1112(b) ft. ;4c^§go--r;i->'aA^gco0gg;gr^Filf^:#Sifffi[a-CfcSo ^^^^(^ 

[0069] X^^-Y^^^"?— 61ft. K^3^?:x7'62fCJ:^)J^10~''PaOX^S{^:#^bTV^So 
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4 

3 

[0070] ^m^fz.-:f7::^^ttmm=i^/^63{'ixm^^titcm—mm (b= 2-7kG) (c?&o 

. i/y5/KmiS^fflj©-e#JieVNo ii^^estc^UTfi. :75/^^:^>-i:m^OJ^^:ds 

[0072] (i5^j;5'K««i) 

i^if l-BBgb. 5/K«^(-^iRi-'5^WT:^«iEt-J:0:7'7X'v«^^$!|^^U/i^s 

bmt<ri-S<^;5W*bV\ 05 (a), (b). (c){*.:*:^0J(D-i':^>-aAig©(-'^6i5^y 

[0073] HIS (a) ■:ryX-7nMLUmm(o^^)yVWm:^\^ir\^. jE^:t>'^-^tf:/7X 

mMvx-(:ti^mA^nom^<D^m mxh^o 

[0074] 05 (a) ic:*3V>-r. ^^A*l^^^.C^E'1':^V102^S*f^ti(Z)«^^103<Sr^A/f£7' 
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[0075] — 05 (b) tj:*3v im^io4<D:/y:^-^ ±mmi^. mm^io4tmm 



[0077] 



135 (c) {i. ^^u^:>^5mf^^(0^-^:^l^^t£Zry:^-^^yy—Ul^m^mk^LX 
18<D$e>(c:/7X'r_h^i^{fi!l{c^y5/K«^117^gEmb-C. i/y>;/K«ail7>lr. -0^];^ 

[0078] ^M^wmii7^wt\i^Mm^iMm^'r^^t\^^^. -:fy:<-^m\^^^^rym:&f}^ 
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[0079] (^#J^) 

1116(a). (b). ic)n.^mm(D^:t:yf^Amw:i^^^'^p\mm(Dmm(Dmmmx 

[0080] me (a) m.m^^7i^0'^M-:^^—hi^hti:^m^<D:;^y:^'^mi2Uc^if^r 

x-m^j:'^<Dy<4T:^m&^mn\^fcMm^KxwM=^^/^^—^^K.hi^.x. 

[0081] 06 (c) . (d) \z.mirXo\z. ii»^(^¥®?^H^^:^7X-^^g^<7)^® 

^mz^f^'^X^ mK.\t. l^'il>R)|^(D5>#J:/U'-h;i)^b«^$ti.S?l^^^L. |g|6(b) 

ia^w— M27, cf'O:?'!^— H26{;i>fJ-b. ^n^tv. ^<-rT;^mt!^i3i^/<-rT;^m 

m^m:. f^''C^^l/-M26(c^i-^^^-rTxmffi<Di^*j■fli:J;9t>;^#<i-^^. :/9 
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[0082] (.Z^vx±:^^^<Dmm) 
[0084] (jSJ^^itS^^^^T^A) 

/v;&y^JS^^^Alfl45J:«9^yh>^i/— M46tcT/v;{7y:^M^^%>!ftMt-5oT 

[0086] ^fe^Ufc>^7X-s'{imiK=i-r/V143lCj;«9?|^j^$ixfcJ^— (B= 2— 7kG) 
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[0088] •:7=7—u>mmmmi^. :77— :/>'i49, :7^—u^^m%^AWi5 

[0090] 4:t>'m^Mm^X^4:t:ymA^^±^. ISlilX^ 

g{cj;^i^'a:79— w>'0[lli|ji7't3-fe;^. =i^^^TC»|gUj(^. v^-f Ht>> ^^-tv— ^ 
{^:J:t)l^«$!i#$tbSo a^-^Tc^^Sj^^^i^b-CJ*. (D— (2)- 

[0091] mz.. M:^\^:^y'^y':^mWi:^^^m^^x. mmmm^^^ ^xyy—v^^(r>Wbx 
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[0092] l^>'M<Z>i»)llIllX^^^fflV^-C.=i>'^T151±{Cj^^Lfcl^^ 

[0093] mm.fiimi^:^TMci3mmm^wo 

[0094] m8 (a) m7iz:^-r^mm (D4:t>-&.Amm.i^^^ ^x^mL.fc^m<DmmM 
[0095] HIS (b) =i>^r<DWim. •:^yy<'^mi<iyy^-^m<DmmmMu^mmx.fcm 

TV ^6o mm^U±(D4:t>'mAf)^^m^J:^^^(D4:t>'mA^m±X^^(DX\ 

^ri62±tc^^bfc^^. ^-5v ^{i. m^<z>±ia^i65ic^UT. yy—u>'^ 

mx»>^o 

[0097] Els (e) . (f) f*. ^j^^Six;:^-7^A;ii5. =3:/-<T-e{:i?'j;<x 0^16168^4' >L>(cIhI 
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[0098] fj:^. ma (e) . (f ) \zx^^'rmmm\'t. mu\^fk<DwmMi^m.ij\^ 



[0099] 



[0100] ^w^n^m 



=^t7J>^. Xfi. m:m\t^^m^i)^h^o my7:^y'^y:^miR<DUnt\^Xti. PET. P 



[0102] ^:^V^A^l-M^Mt-:7^7X-r;6SMI*$tT.TV ^;5r^, ±i«^<Dia^;6 



mti:t*<Dmm^^^nimir^^m^mm'rth\t. i&i^tio^sv ^PET^PEs/<^ 
[0103] 1119 (a) fi. ^mm(D^:ti^ii^Ammi^^i^^mu^mm^mtniM^^^mK. 
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